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Amendment dated November 7, 2005 Response to Office action dated August 8, 2005 

AMENDMENTS TO THE CLAIMS 

Following is a listing of all claims in the present application, which listing supersedes 
all previously presented claims: 
Listing of Claims: 

Claims 1-31. (Canceled). 

32. (Previously Presented) A metal interconnection structure of a semiconductor 
device, comprising: 

an inter-layer insulation film formed on a semiconductor substrate, the inter-layer 
insulation film containing a bit line contact hole; 
a plug formed in the contact hole; and 

a bit line including a bit line barrier metal defined on the plug within the contact 
hole, and a bit line metal film formed directly on the bit line barrier metal and directly on 
the inter-layer insulation film. 

33. (Previously Presented) The metal interconnection structure as claimed in 
claim 32, wherein the plug includes: 

a plug barrier metal formed in the contact hole; and 

a plug metal film formed on the plug barrier metal and partially, but not completely, 
filling the contact hole. 

34. (Original) The metal interconnection structure as claimed in claim 33, 
wherein the plug barrier metal is a CVD Ti/TiN film. 
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35. (Original) The metal interconnection structure as claimed in claim 33, 
wherein the plug metal film is a CVD tungsten film. 



36. (Previously Presented) The metal interconnection structure as claimed in 
claim 33, wherein the bit line barrier metal is a TiN film formed on the plug and filling a 
portion of the contact hole. 

37. (Original) The metal interconnection structure as claimed in claim 32, 
wherein the plug includes: 

a plug barrier metal formed in the contact hole; and 

a plug metal film formed on the plug barrier metal and filling the contact hole. 

38. (Original) The metal interconnection structure as claimed in claim 37, 
wherein the plug barrier metal is a CVD Ti/TiN film. 

39. (Original) The metal interconnection structure as claimed in claim 37, 
wherein the plug metal film is a CVD tungsten film. 

40. (Original) The metal interconnection structure as claimed in claim 37, 
wherein the bit line barrier metal is a TiN film formed on the plug. 

41. (Original) The metal interconnection structure as claimed in claim 32, 
wherein the bit line metal film is made of a sputtered tungsten film. 
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42. (Original) The metal interconnection structure as claimed in claim 32, 
wherein the bit line further includes a capping layer formed on the bit line metal film. 

43. (Original) The metal interconnection structure as claimed in claim 42, 
wherein the capping layer is made of a nitride film. 

44. (Original) The method as claimed in claim 32, wherein a width of the bit 
line is smaller than a diameter of the bit line contact hole. 

45. (Currently Amended) A metal interconnection structure of a semiconductor 
device, comprising: 

an inter-layer insulation film formed on a semiconductor substrate, the inter-layer 
insulation film containing a bit line contact hole; 

a plug partially, but not completely, filling the contact hole; 

a bit line barrier metal defined on the plug and filling a portion of the contact hole; 

and 

a bit line metal film of a bit line formed on the bit line barrier metal and formed 
directly on the inter-layer insulation film. 

46. (Original) The metal interconnection structure as claimed in claim 45, 
wherein the plug includes: 

a plug barrier metal formed in the contact hole; and 

a plug metal film formed on the plug barrier metal and partially filling the contact 

hole. 
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47. (Original) The metal interconnection structure as claimed in claim 46, 
wherein the plug barrier metal is made of a Ti/TiN film and the plug metal film is a CVD 
tungsten film. 

48. (Original) The metal interconnection structure as claimed in claim 45, 
wherein the bit line barrier metal is one of a sputtered TiN film and a CVD TiN film. 

49. (Previously Presented) The metal interconnection structure as claimed in 
claim 45, wherein the bit line metal film is made of a sputtered tungsten film. 

50. (Previously Presented) The metal interconnection structure as claimed in 
claim 45, wherein a width of the bit line metal film is smaller than a diameter of the bit line 
contact hole. 

5 1 . (Previously Presented) A metal interconnection structure of a semiconductor 
device, comprising: 

an inter-layer insulation film formed on a semiconductor substrate, the inter-layer 
insulation film containing a bit line contact hole; 
a plug completely filling the contact hole; 

a bit line barrier metal defined on the plug in the contact hole; and 
a bit line metal film of a bit line formed directly on the bit line barrier metal and 
directly on the inter-layer insulation film. 
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52. (Original) The metal interconnection structure as claimed in claim 51, 
wherein the plug includes: 

a plug barrier metal formed in the contact hole; and 

a plug metal film formed on the plug barrier metal and completely filling the contact 

hole. 

53. (Original) The metal interconnection structure as claimed in claim 52, 
wherein the plug barrier metal is made of a Ti/TiN film and the plug metal film is a C VD 
tungsten film. 

54. (Original) The metal interconnection structure as claimed in claim 51, 
wherein the bit line barrier metal is made of one of a sputtered TiN film and a CVD TiN 
film. 

55. (Previously Presented) The metal interconnection structure as claimed in 
claim 51, wherein the bit line metal film is made of a sputtered tungsten film. 

56. (Previously Presented) The metal interconnection structure as claimed in 
claim 5 1 , wherein a width of the bit line metal film is smaller than a diameter of the bit line 
contact hole. 
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